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(57) Abstract: Conductive ball part (1) is produced by applying a coating layer composed of Cu layer (3) and layer of Sn-5 5Ag 
alloy of noneutecuc composition (2) onto approximately spherical core (4) constituted of a nonmetallic material. The conductive 
ball part (1) ,s arranged through a flux on a land of electronic part, and reflow thereof is earned out at heating temperature whose 
peak temperature reaches 250 to 260"C. The Sn-5.5Ag alloy of noneutectic composition is conditioned into a state in which solid 
phase portions and liquid crystal portions coexist to thereby attain relative reduction of fluidity with the result that an SnCu layer 

Si!" f Sl Tr, T T <3) iS fiXBd °" thC land With0Ut exp0sure - An electrode can be folmed without exposure of the 

SnCu layer of relatively poor solder wettability. Joint zone of excellent electrical conduction and mechanical strength can be formed 
between the electronic part and a circuit board. 
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Fig. 3 A 
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Fig. 5 A 

6000 
5000 

is 

x 4000 
7 

5$ 3000 

m. 

(mN) 2000 
1000 



Sn-3.5Ag Sn-6Ag 



Fig.SB 

6000 



> 



(mN) 



5000 
4000 
3000 
2000 
1000 
0 



I 



Sn3,5Ag 



Sn6Ag 



WO 2004/105053 



PCT/JP2004/007407 



7/9 



Fig. 7 




Fig. 8 




WO 2004/105053 



PCT/JP2004/007407 



8/9 



Fig. 9 A 





5 



WO 2004/105053 



PCT/JP2004/007407 



9/9 



Fig. 10 




Fig. 1 1 



INTERNATIONAL SEARCH REPORT 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01B5/00, H01L21/60, H05K3/34 



According to International Patent Classification (IPC) or to both national classification and IPC 



International application No. 

PCT/JP2004/007407 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01B5/00, H01B1/00, H01L21/60, H05K3/34 



v t m TmDunum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Jfcho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kbkai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, se arch terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Y 
A 

Y 
A 



Citation of document, with indication, where appropriate, of the relevant 



(Okuno Chemical Industries Co., 



JP 2001-220691 A 
Ltd. ) , 

14 August, 2001 (14.08.01), 
Full text 
(Family: none) 

JP 2002-170427 A (Sekisui Chemical Co., 
14 June, 2002 (14.06.02), 
Full text; Figs. 1 to 5 
(Family: none) 

JP 2003-1481 A (Senju Metal Industry Co. 
08 January, 2003 (08.01.03), 
Full text 

& US 2003/0003011 Al 



Ltd. ) , 



Ltd. ) , 



Relevant to claim No. 



1-13,15-17, 
19-21 
14,18,22 



1-13,15-17, 
19-21 
14,18,22 



1-13,15-17, 
19-21 



Further documents are listed in the continuation of Box C. □ See patent family 



annex. 



'A" 
or 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



"X" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
23 August,- 2004 (23.08 ..04) 



Date of mailing of the international search report 

07 September, 2004* (07.09.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No _ . 

Form PCT/ISA/210 (second sheet) (January 2004) 



Authorized officer 
Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/007407 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Y 
A 

Y 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 54-46365 A (NEC Corp.)/ 
12 April, 1979 (12.04.79), 
Full text; Figs, lto 3 
(Family: none) 

JP 9-134933 A (Matsushita Electric Industrial 
Co., Ltd.), 

20 May, 1997 (20.05.97), 

Par. Nos. [0015] to [0020]; Figs. 1 to 2 
(Family: none) 

JP 11-87391 A (Fujitsu Ltd.), 
30 March, 1999 (30.03.99), 

Par. Nos. [0039] to [0044]; Figs. 13 to 14 
& US 6333554 Bl & US 6344690 Bl 

& US 2002/0100972 Al 

JP 11-233682 A (Mitsui High-tec Inc.), 
27 August, 1999 (27.08.99), 
Par. Nos. [0018] to [0023]; Fig. 1 
(Family: none) 



JP 2003-68145 A (Sekisui Chemical Co. 
07 March, 2003 (07.03.03), 
(Family: none) 



Ltd.) , 



Relevant to claim No. 



12,13,16,17, 
20,21 



12,13,16,17, 
20,21 



12,13,16,17, 
20,21 
14,18,22 



12,13,16,17, 
20,21 
14,18,22 



1-22 



Form PCT/ISA/2 1 0 (continuation of second sheet) (January 2004) 



PCT/JP2004/007407 



a. &w<»mt (m®&ff&m (ipo) 

Int. CI' H01B 5/00, H01L21/60, H05K 3/34 



Int. CI 7 H01B 5/00, H01B 1/0 0, HO 1 L 2 1>6 0, HO 5 K 3/34 



B#Bfl/H$rl&&fft. 1 922-1 9 96^ 

B#B£r§8SUB£r5ft<&$8 1971-200 4^ 

0*iSi:^»3g&« 1 994-2004^ 

B*B*JH£r3gS^# 1996-200 4# 



^SE-C&ffl J* (-r— SSSEUi&flJ bfcffifg) 



fil#(PjiSB<P#-§- 



Y 
A 
Y 
A 
Y 



JP 2001-220691 kmmMm3L%m&&;&)20Ql. 08.14, ^St(7r 



JP 2002-170427 A <8t**fc^X3fS«Si£*B 2002. 06. 14, <£X [0 
1] ~ [B51 (77^-4U 



JP 2003-1481 A(=p^HX»6stc^*fc)2003.01.08.^S: & US 
2003/0003011 Al 



1 -13, 15-17, 
19-21 
14, 18, 22 

1 -13, 15-17, 
19-21 
14,18,22 

1 -13, 15-17, 
19-21 



rpj BBRttuHBtfr-c* 7*^&ftm(o±&<z>mmbti:zmm 



JTJ HI^WMB3?-ttgS^feB^H:^$nfc^:gfcT?.fcoX 



B»lE£5feTLfcB 

2 3. 0 8. 2 0 0 4 


aiatt«f«)«SB q*7 2004 


B#B#ffF/r (IS A/ J P) 
1 0 0-8 9 1 5 
^fft ffl E@d 5 HHT !4S3t 


/wn m 

t£lS#-§- 03-3581-1101 ? 


4X 


8 4 14 


"3*11 3 4 7 7 



&=*PCT/I SA/2 1 0 (Iff 2 (2004*1^) 



mmttiM&^r PCT/JP2004/007407 



C (MZ) . 



Y 
A 
Y 
A 
A 



JP 54-46365 A ( P #«Sfc»5££|fc) 1979. 04. 12, £X SS1-3B (7 r 
$y-fcU) 

JP 9-134933 A(^T«^HHt*^#%i:)1997. 05.20, 10015] ~ [0 
020] , [Ml] ~ [1^2] 

JP 11-87391 A(^±il^5££?*fc)1999.03. 30, [0039] ~ [0044] , 
[013] ~ [B14] & US 6333554 Bl & US6344690 Bl & US 2002/ 
0100972 Al 

JP 11-233682 A(#c5£#ttH38vN-r 7 y * ) 1999. 08. 27, [0018] ~ 
[0023], imi] 



JP 2003-68145 A CSWcfl^xa&fcagfrtfc) 2003. 03. 07 (7 7* 5 y 



12, 13,16, 17, 
20, 21 

12, 13, 16, 17, 
20, 21 

12, 13, 16, 17, 
20, 21 
14, 18, 22 

12, 13, 16, 17, 
20, 21 
14, 18, 22 

1-22 



HttPCT/ISA/2 10 (#2 (-2 0 0 4*1 J!) 



